Abstract--First, we give new existence theorems for maximal elements in noncompact H-spaces, and then, as applications, the equilibrium problems in a qualitative game and an abstract economy are studied. (~)
INTRODUCTION AND PRELIMINARIES
In 1983, Yannelis and Prabhakar [1] introduced the notion of L-majorized correspondences which generalized KF-majorized correspondences due to Borglin and Keiding [2] and studied the existence problem of maximal elements and equilibrium problem in abstract economies without ordered preferences due to Shafer and Sonnenschein [3] . Moreover, further studies had been done by Ding et al. [4] , and Tan and Yuan [5] . Since by now there are several economic models where nonconvexities are an important feature, the idea H-convexity due to Horvath [6] and Bardaro and Ceppitelli [7] is one which lends practical significance to the study of the existence of maximal elements and the existence of an equilibrium for a qualitative game and an abstract economy. The notion of W-correspondences were introduced in [8] . In this paper, we first introduce the notions of W~,-majorized correspondences and W-majorized correspondences in H-spaces, which generalize the above corresponding notions. New existence theorems for maximal elements are given, and as applications, some new existence theorems of an equilibrium for a qualitative game and an abstract economy are obtained.
Throughout the paper, all topological spaces are assumed to be Hausdorff. Let X be a nonempty set; we denote by 2 x the family of all subsets of X and by ~(X) the family of all nonempty finite subsets of X.
An H-space is a pair (X, {FA}) where X is a topological space and {FA} is a given family of nonempty contractible subsets of X, indexed by A e ~(X) such that FA C FB whenever A C B. Obviously, H-coK is H-convex and H-coK = U{H-coA : A is a nonempty finite subset of K} (see also [91) . Let X be a topological space and A c X; we shall denote by A the closure of A and by int A the interior of A. If A is a subset of a topological vector space, we shall denote by co A the convex hull of A.
Sponsored by
Let X, Y be two topological spaces, T : X ~ 2 Y a multivalued mapping.
(1) T is said to be upper semicontinuous ( Let J be a set of agents. For each a E J, let X~ be a nonempty set of actions. Let X = I-LeJ xc. An abstract economy (or a generalized game) F = (Xc,Ac,Bc, Pc)ceJ is defined as a family of ordered quadruples (Xc, Ac, Be, Pc), where Xc is a topological space (a choice set), A,~,Bc~ : X ---* 2 x'~ are constraint correspondence, and Pc : X ~ 2 x-is a preference correspondence. An equilibrium of F is a point i = Hc~Ej;~c e X such that i~ E Be(i) and Ac(.~) A Pc(~.) = 0. F = (Xc, Pc)ceJ is a qualitative game if for each player a • J, Xc is the strategy set of player a, and P~ : X ~ 2 x" is a preference correspondence of player a. A maximal element (or, an equilibrium point) of F is point i • X such that Pc (i) = 0 for each a•J.
Let X be a topological space, (Y, {FA}) an H-space. A multivalued mapping T : X -* 2 v is said to be a generalized H-KKM mapping [8] For the proof of Proposition 1, refer to [8] . 
Then, T : X --* 2 X is a W-correspondence, but it is not an L-correspondence (see [1] ). Let J be a set of indexes. For each c~ E J, let (Xa, {F~}) be a nonempty H-space. Let X ---[-[aeJ X~. Then, (X, {FA}) is an H-space, where FA = I-Leg F~. for each finite subset A of X, An = ra(A) and 7r~ is the projection from X to Xa. T : X --* 2 X° is said to be a W~ -majorized correspondence if for each x E X with T(x) ¢ 0, there exists a multivalued mapping Tx : X ~ 2 X~ such that and for each finite subset {Yl, Y2,-.-, Yn} on Xa there exists a corresponding finite subset {x l, x2,..., xn} of X with 7ra (x~) = y~, i = 1, 2,..., n, such that
for each subset {xi,,x~2,... ,xik} of {xl,x2,... ,xn}.
Obviously, a W~ -majorized correspondence T : X -* 2 x" must be a W-majorized correspondence. PROPOSITION Proposition 2 shows that an Lx -majorized correspondence (see also [1] ) must also be a Wx -majorized correspondence. 
Let J be a set of indices. For each a e J, let (X~,{F~}) be a nonempty H-space. Let X = 1-Iaej Xa. Let z 6 X and N(z) be an open neighborhood of z. If Pa
: X --~ 2 x-such that ~r~(x) it H -co[P~(x)] for all x E N(z),
THE MAIN RESULTS

As X is normal, there is an open neighborhood U(x) of x such that U(x) C U(x) c N(x).
By the compactness of X, there exist finite points Xl,X2,..., xn E X such that {U(Xl), U(x2),..., 
U(xn)
} is a covering of X. For each i • {1, 2,..., n}, define a multivalued mapping Si : X --*
~'(x) = #21[P~(x)], v~ e x, is a W-majorized correspondence; (iii) the set Go = {x E X : P~(x) ~ 0} is open in X.
Then, there exists a point • E X such that P~(~) = 9/:or all a E J; i.e., • is a maximal element of F. Then, Ts : X --+ 2 x" is a multivalued mapping. Now, we prove that Ts : X -* 2 x~ is a W-majorized correspondence.
Since x • Ga and Ga is open, we may assume N(x) C G~. Consequently, for each z • N(x) we have T(z) = NieJ(z) P~(z) c P~(z) c S~(z)
For each x E X with Ts(x) # 0, the following hold. 
